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ABSTRACT
Socioeconomic changes, as well as the development of new contraceptive modalities may influence
women’s preferences in the selection of a method of contraception. The aim of this study was to evalu-
ate the knowledge, opinions and attitudes of female university students regarding the menstrual cycle,
sexual health and contraception. A questionnaire-based survey was conducted among 2572 female uni-
versity students in Hungary, Romania and Serbia, between November 2009 and January 2011. A higher
proportion of students of health sciences than students of other faculties had appropriate knowledge
of the fertile period within a menstrual cycle: 86.0%, 71.5% (p¼ .02) and 61.1% vs. 71.9% (p< .001),
59.8% and 43.2% (p< .001) in Hungary, Romania and Serbia, respectively. Overall, more than 69% of
the female university students believed in the need for monthly menstruation in order to be healthy;
however, merely 30 to 40% of them wished to have monthly bleeding. In general, the respondents
were aware of the importance of menstruation in relation to sexual health; however, they wished to
suppress the menstruation-related symptoms. Differences in the knowledge and attitudes of female uni-
versity students of the three assessed countries may be explained in part by cultural differences, and in
part by the nature of their studies.
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Introduction
There have been a number of studies published on the
knowledge and attitudes related to the menstrual cycle,
child-bearing and contraception in different populations, but
there have been none in South Eastern Europe recently
(Inandi et al. 2003; Tyden et al. 2006; Fruzetti et al. 2008;
Merki-Feld et al. 2014). There is a lack of relevant studies in
the scientific databases, including Medline and Scopus con-
cerning the three countries involved in the present survey:
Hungary, Romania and Serbia. Previous surveys in women of
reproductive age regarding their menstrual bleeding patterns
have revealed that women in different countries in Europe
share similar views about the ‘necessity’ of menstruation,
with approximately 30% of the responders preferring not
having menstrual bleeding at all (Tyden et al. 2006; Fruzetti
et al. 2008; Merki-Feld et al. 2014). Students in the present
three countries are of particular interest as the availability of
contraceptive methods prospered in this region in the last
20 years. There has been a demographic change as the
Eurostat study revealed: the 20-year-old population and the
age at first childbirth increased (Eurostat 2015). These socioe-
conomic changes including the proportion of women with
higher education, and the generally observed decrease in the
number of planned children, have great influence on the
preference for contraceptive method (Bjelica 2008).
The aim of this study was to evaluate the knowledge of
female university students about the fertile period within a
menstrual cycle, their opinion on the importance of menstru-
ation with regard to health and their attitudes related to
contraception. Our further aim was to assess the possible differ-
ences and the impact of the nature of studies in the examined
regions of the different countries concerning the knowledge
and attitudes of students on menstruation and contraception.
Materials and methods
This questionnaire-based study was conducted among female
university students in three neighbouring countries: Hungary,
Romania and Serbia, between November 2009 and January
2011. The cross-border study was carried out in Gyula and
Szeged, Hungary; Arad and Iasi, Romania; and Belgrade and
Novi Sad, Serbia.
Sample selection was determined by the Department of
the Hungarian Central Statistical Office, Szeged for each
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centre. On the basis of the total number of the female stu-
dents, the statisticians calculated the necessary numbers of
participants in the study in every faculty and class involved in
the survey, in Gyula, every second; in Arad and Szeged, every
sixth; in Iasi, every ninth; and in Belgrade and Novi Sad, every
tenth female student was invited to participate.
The questionnaire was completed by the students during
lectures. The dean and teachers of the participating faculties
were contacted prior to the survey, and they had given their
permission for the students to be interviewed in the course of
lectures. The course lecturer introduced the person respon-
sible for the questionnaire, who gave a brief explanation on
the background of the questionnaire study and the nature of
the questionnaire, and requested the students to participate.
Only those who wished to participate received the question-
naire. During the completion of the questionnaire, the seating
arrangement remained the usual. Completion of the question-
naire required about 15min. After completion, the students
inserted the anonymous questionnaire and the signed consent
form in separate collecting-boxes. After collecting the ques-
tionnaires, data were processed by the co-workers of the
Department of the Hungarian Central Statistical Office, Szeged.
The following questions were asked in the survey: ‘On
which days between two menses are you most prone to
become pregnant?’ (knowledge of the fertile period within a
menstrual cycle); ‘Do you have any abnormality associated
with your menstrual cycle?, ‘Have you ever been on the sick
list because of your symptoms during menstruation?, ‘If you
could decide, how often would you choose to have menstru-
ation?’, ‘Why would you prefer fewer periods?’, ‘Do you think
that a method that interferes with your menstrual cycle could
be harmful to your future fertility?’ (opinions on the import-
ance of menstruation with regard to health); ‘What do you
think about oral contraception?’, ‘What kind of contraceptives
do you regularly use?’, ‘Would you be interested in using a
daily, low-dose, hormonal combined oral contraceptive, which
involves no pill-free interval, and which would allow you to
suppress menstruation as long as you need, knowing that
this would not have harmful effects?’ (attitudes related to
contraception).
The study protocol was approved by the local ethics com-
mittee at each participating centre. The sample consisted of
2572 students. Their distribution with respect to the country
of origin and the nature of their studies are shown in
Table 1. The participants were divided into two groups: stu-
dents of health sciences and students of other faculties,
resulting in comparable sample sizes of 1148 (44.6%) and
1424 (55.4%), respectively.
The questionnaire comprised a total of 33 questions con-
cerning the menstrual period and related complaints, atti-
tudes to child-bearing (including the optimum age) and
requirements concerning contraception, particularly those
involving reproductive health.
The questionnaire was presented in equivalent form in the
language of the country involved, i.e. Hungarian, Romanian
and Serbian. The questions were discussed in English and
Hungarian (as some of the co-investigators in Romania and
Serbia are fluent speakers of Hungarian), and translated to
the native language of the participating countries. The study
was pilot tested in 20–20 female students of health sciences
and students of other faculties in all centres to evaluate the
intelligibility of the questionnaire.
The following groups of variables were included in the
analyses:
 Demographic or background variables: age, country,
nature of university studies, type of residence, marital sta-
tus and data about the menstrual cycle (period, length,
complaints and use of contraceptives).
 Knowledge-related variables: the necessity of menstruation,
and the most fertile period of the cycle.
 Variables related to attitudes (the intention to use an oral
contraceptive to suppress bleeding for a long time, and
the preferred frequency of menstruation).
The statistical analysis was performed in Hungary, using
descriptive statistics, contingency coefficients, correlations
(Spearman’s correlations), statistical comparisons (two-way
ANOVA), and conducted with the SPSS software (# IBM
Corporation, Szeged, Hungary). The level of statistical signifi-
cance was set at 5%.
Results
The total number of volunteer participants was 2572 with the
following distribution: 1106 (43.0%), 898 (34.9%) and 568
(22.1%) in Romania, Serbia, and Hungary, respectively
(Table 1). The ratio of students of health sciences and stu-
dents of other faculties in Romania, Serbia and Hungary was
similar: 58.1% vs. 41.9%, 54.6% vs. 45.4% and 51.2% vs.
48.8%, respectively. The answer rates in the questionnaire
were amply sufficient for data analysis (ranging from 94% to
99%); the data relating to missing values are shown in the
corresponding analyses. The mean age of the examined
population was 22.2 years (18–28).
Knowledge on the menstrual cycle
One item in the questionnaire addressed the students’ rather
trivial factual knowledge about the fertile period within a
menstrual cycle (Table 2).
The proportion of correct answers was significantly
higher among the students of health sciences than among
those who participated in other studies: 86.0%, 71.5% and
61.1% vs. 71.9%, 59.8% and 43.2% in Serbia, Hungary and
Romania, respectively. More than a quarter of the
Romanian students of other faculties (26.3%) thought that
they could become pregnant at any time within a men-
strual cycle.
Table 1. Subgroups of participants by countries and faculties.
Students of
health sciences
Students of
other faculties Total
Hungary 277 (10.8%) 291 (11.3%) 568 (22.1%)
Serbia 408 (15.9%) 490 (19.1%) 898 (34.9%)
Romania 463 (18.0%) 643 (25.0%) 1106 (43.0%)
Total 1148 (44.6%) 1424 (55.4%) 2572
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After dichotomisation of the answers (1 point for the cor-
rect answer and 0 for wrong ones), two-way ANOVA was
applied to reveal both country- and study-type effects.
It showed that the country of origin had a significant,
medium-level role in the answer patterns (g2¼6.3%), and the
type of study had a significant but small effect (g2¼2.5%).
These two factors proved to be independent of each other
(p¼ .41 for the interaction).
Other background variables seemed to have only limited
effect on the answers to the question about the nature and
length of the fertile period, namely type of permanent resi-
dency and marital status, 1.9% and 1.6% in Hungary, 0.4%
and 0.3% in Serbia, 0.3% and 0.5% in Romania, respectively
(g2, N¼ 2572). The length of the periods and spotting
between two cycles showed even less influence on the
answers (Hungary: 0.1% and 0.0%, Serbia: 0.0% and 0.3% and
Romania: 0.9% and 0.4%; g2, N¼ 2572).
Attitudes towards menstruation
Three questions examined the attitudes towards menstru-
ation: whether students consider monthly menstruation to be
an important condition for health; their attitudes to the pre-
ferred frequency of menstruation; and their attitudes towards
menstruation from the aspect of whether they would use a
safe oral contraceptive in order to suppress menstruation as
long as needed without serious adverse or side-effects. Table
3 presents the answer patterns related to these questions.
The great majority of female university students consid-
ered monthly menstruation necessary in order to be healthy
(Table 3(a)). Both the country of origin and the nature of the
university studies had significant effects on the answers with
contingency coefficients of 0.16 (p< .001) and 0.05 (p¼ .048),
respectively.
Several other questions concerned the preferred frequency
of menstruation (Table 3(b)). The contingency coefficients
revealed large differences between the countries regarding
the preferred frequency of menstruation (contingency coeffi-
cient ¼.27, p< .001), while the nature of the university stud-
ies had a non-significant effect (contingency coefficient
¼0.05, p¼ .19).
Many university students would be interested in an oral
contraceptive that suppresses menstruation for as long as
desired (Table 3c). There were relevant differences between
the countries (contingency coefficient¼ 0.27, p< .001), and
the nature of the university studies had a significant effect on
the answers (contingency coefficient¼ 0.06, p¼ .02).
Connections between cycle characteristics, knowledge
and attitudes
The eta-squared values (explained variance) of several per-
sonal characteristic background variables related to the trivial
knowledge item concerning the fertile period within the
menstrual cycle indicated that students with regular or longer
cycles were more aware of the existence and characteristics
of the fertile period within a menstrual cycle. Similarly, stu-
dents who had been on the sick-leave because of menstru-
ation-related symptoms, and especially those who used
hormonal contraceptives (eta-squared¼ 1.2%), had better
knowledge of the fertile period. Nevertheless, only 60% of
the students who used the calendar method of contraception
gave the correct answer to the question of the fertile period
in the cycle.
In the search for an explanation for attitude-related varia-
bles, the preferred frequency of menstruation was correlated
with personal characteristics. Two variables proved to display
significant correlations with the preferred frequency: having
any disorder in the past (Spearman’s rho¼ 0.04) and having
been on sick-leave because of symptoms during menstru-
ation (Spearman’s rho¼ 0.07). The students’ interest in a
daily, low-dose, continuously used hormonal combined oral
contraceptive, which may suppress menstruation for as long
as desired, had a significant Spearman’s rho correlation with
the preferred frequency of menstruation (0.17).
Discussion
As expected, the nature of the university study had a signifi-
cant effect on the knowledge of the fertile period in the
cycle: the proportion of correct answers was higher among
the students of health sciences by 14.1%, 11.7% and 17.9% in
Serbia, Hungary and Romania, respectively. However, the
country of origin (reflecting different historical and cultural
factors) proved to be a stronger influencing factor than the
nature of university studies. These findings are in accordance
with the results of Capuano et al. (2009). Other personal
background variables (including the type of permanent resi-
dence, the marital status, the length of the periods and spot-
ting between cycles) had limited effects on whether the
Table 2. Distribution of the answers to the question ‘Which days between two menses you are most prone to become pregnant?’ (%, N¼ 2572) according to
countries and types of study.
Hungary Serbia Romania
Presumed fertile period of the cycle
Health sciences
(N¼ 277)
Other
(N¼ 291)
Health sciences
(N¼ 408)
Other
(N¼ 490)
Health sciences
(N¼ 463)
Other
(N¼ 643)
At the beginning 8.3 9.6 2.7 4.7 11.4 13.4
At the middle 71.5 59.8 86.0 71.8 61.1 43.2
At the end 7.2 11.3 3.7 12.0 8.0 14.0
Whenever 6.9 13.1 5.9 9.8 16.4 26.3
Missing answer 6.1 6.2 1.7 1.6 3.0 3.1
Total 100.0 100.0 100.0 100.0 100.0 100.0
Significant difference in study type comparisons within each country: p< .05, <.01, p< .001.
As for the right answer (‘in the middle’), between-country comparisons showed a significant difference (ANOVA F¼ 88.23; p< .001), whereas Dunnett’s post hoc
test showed that all pair-wise country comparisons proved to be significant.
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respondents had an appropriate factual knowledge about the
fertile interval in the menstrual cycle in comparison with the
effects of the nationality and the nature of the university
studies (Hampton and Mazza 2015).
Approximately 60 to 75% of the students believed that
the monthly bleeding is required for health. There were only
small differences (<5%) between students of health sciences
and students of other faculties in this respect, except in
Hungary, where 14.9% more students of health sciences had
that view than students of other disciplines. Our results are
similar to the findings of Swedish and Italian studies (Tyden
et al. 2006; Fruzetti et al. 2008).
The outcome of the question concerning the preferred fre-
quency of menstruation was rather surprising (Table 3(b)). The
monthly cycle was the most acceptable among the Romanian
students: 36.5% and 39.2% for those engaged in health scien-
ces and other faculties, respectively. In contrast, slightly fewer
students of other faculties than students of health sciences
preferred a monthly period in the other two countries: 25%
vs. 28%. These results are in line with the findings that only
37% of Swiss and 32% of Italian women ‘prefer to bleed
monthly’ (Fruzetti et al. 2008; Merki-Feld et al. 2014).
Furthermore, around 20 to 25% of the students would prefer
no menstruation at all, except in Serbia, where the proportion
was slightly more than 40%. The likely explanations for the
low rate of students desire to bleed monthly (as low as around
30%) could be the related decrease in premenstrual syndrome,
and the belief that sexual intercourse is forbidden during
bleeding days, similarly to the results described in the paper
by Kaunitz (Kaunitz 2000; Vollmer & van der Spuy 2016).
A daily, low-dose combined oral contraceptive without a
pill-free interval was less acceptable among Hungarian
students of health sciences and students of other faculties,
with proportions of 37.5% and 44.3%, respectively, as com-
pared with 55 to 60% in the other two countries. Similarly,
significantly fewer Hungarian students would use it even on
special occasions, such as while travelling or on holiday
(Table 3c). However, women who report serious complaints
about menstruation would choose fewer periods in order to
reduce these problems (Archer 2006; Lin & Barnhart 2007,
de Silva-Filho et al. 2016), e.g. a study by Tonkelaar and
Oddens has found that menstruating women using com-
bined oral contraceptives preferred less painful or less
heavy periods (den Tonkelaar and Oddens 1999). The limita-
tion of that study is that only the oral combined contracep-
tive method has been mentioned during the survey,
since other long-acting hormonal methods were not avail-
able at the time of the study. Further investigations are
needed to evaluate the attitude towards long-acting hormo-
nal contraceptive methods (e.g. injections, the IUD or vagi-
nal rings). An investigation among adolescent females by
Eke has revealed the need for proper sexual education on
long-acting reversible contraception (Eke & Alabi-Isama
2011).
One of the limitations of the questionnaire methodology
is the diverse response rate. The authors are aware of that
there are several ‘sensitive’ questions to which an honest
answer may cause frustration or the feeling of being
offended. Therefore, in each step of the analysis, the number
of valid data was indicated. If we had decided to restrict each
analysis to the subsample with no missing values at all, the
analyses would have been conducted on about half of the
whole sample. Fortunately, by exploring the relevant and
Table 3. Attitudes towards menstruation (%, N¼ 2572).
Hungary Serbia Romania
Answer options Health sciences (N¼ 277) Other (N¼ 291)
Health sciences
(N¼ 408) Other (N¼ 490) Health sciences (N¼ 463) Other (N¼ 643)
3(a). ‘Do you think it is necessary to have a period every month to be healthy?’
Yes 73.3 58.4 69.6 72.4 74.5 70.9
No 8.3 19.2 4.4 2.2 10.8 8.2
No opinion 16.6 22.3 25.0 24.7 12.7 19.6
Missing answer 1.8 0.0 1.0 0.6 1.9 1.2
Total 100.0 100.0 100.0 100.0 100.0 100.0
Both the country (contingency coefficient¼ 0.164; p < .001) and the type of the study (contingency coefficient¼ 0.049; p¼ .048) had a significant effect on the
answer patterns, respectively.
3(b). ‘What is the preferred frequency of menstruation?’
Once a month 28.5 25.1 27.7 24.1 36.5 39.2
3 monthly 31.0 36.1 10.8 12.2 15.8 18.5
6 monthly 5.8 8.2 6.9 8.2 7.1 8.6
Once a year 10.5 5.2 13.0 13.1 13.2 12.0
Never 23.5 24.1 41.2 42.2 26.3 21.0
Missing answer 0.7 1.4 0.5 0.2 1.1 0.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
The country of origin had a significant effect on the answer patterns (contingency coefficient¼ 0.267; p<.001), whereas the type of the study did not (contin-
gency coefficient¼ 0.049; p¼ .19).
3(c) ‘Would you use a daily, low-dose combined oral contraceptive without a pill-free interval to suppress menstruation for as long as you needed, knowing that
this would not have harmful effects?’
Yes 37.5 44.3 55.6 60.2 59.4 60.2
No 51.6 50.5 20.1 20.8 25.3 23.2
On special occasions 5.4 2.4 18.9 11.6 9.3 9.2
Missing answer 5.4 2.7 5.4 7.3 6.3 7.5
Total 100.0 100.0 100.0 100.0 100.0 100.0
The country had a significant effect on the answer patterns (contingency coefficient¼ 0.245; p<.001), whereas the type of the study did not (contingency coef-
ficient¼ 0.033; p¼ .13).
‘On special occasions’ usually referred to vacation or summer time.
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meaningful pairwise connections, fairly large and still repre-
sentative samples could be studied.
The general knowledge on the menstrual cycle, and espe-
cially on the fertile period, should be increased for at least
two reasons: (1) to prevent unintended pregnancies in the
event of the use of a less effective contraceptive method,
and (2) to provide knowledge for the planning of a desired
pregnancy. Proper education is not only important to encour-
age young people to practice safe sex (Orji & Esimai 2005) to
prevent unintended pregnancies, but to prevent sexually
transmitted infections as well. Some African studies have
revealed that intervention studies increase the knowledge of
adolescents (Mba et al. 2007; Mphatswe et al. 2016).
Since merely 25 to 40% of the participants preferred
monthly menstruation, the use of a long-acting low-dose hor-
mone-releasing contraceptive method (e.g. an injection, an
intrauterine systems or a vaginal ring) could be an optimal
method for contraception, and these methods are less user-
dependent, which is also an important aspect in the young
generation. In Hungary, the intrauterine device had not been
recommended for nulliparous women, but the recommenda-
tion has been changed recently (Major 2014). These safe and
effective contraceptive methods maintain fertility, and are in
accordance with enhanced environmental consciousness,
which is the interest of not only healthcare providers, but
young women themselves as the mean age at first childbirth
increased in this region.
In conclusion, merely 71.5% and 59.8% of the Hungarian,
86% and 71.8% of the Serbian and 61.1% and 43.2% of the
Romanian students of health sciences and students of other
faculties had proper knowledge on the fertile period within a
menstrual cycle.
Monthly bleeding was desired by merely 30–40% of the
university students questioned, and a low-dose combined
oral contraceptive without a pill-free interval would be used
by 40–60% of them. In spite of this, a monthly period was
considered to be necessary for their health by approximately
60–75% of them. This questionnaire-based study considered
the potential use of a low-dose combined pill, and further
studies should be conducted on newly developed green
contraceptive methods.
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